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Description 

Summary of the Invention 

The present invention relates to novel N-(butBnyl substituted) azaheterocydlc cartxjxytic adds of the gerv- 
eral fomiula I 



R-^--C=CH-CH2--CH2-R 1 1 ) 



wherein and are the same or different and each represents luranyl, thtenyl* pyridyl or pynrolyi each of 
15 which may be substituted one, two orthree times by halogen or lower alkyf, and represents 3-carboxypIperi- 
din-1^, 3-carboxy-1,2,5,fi-tetrBhydropyrid-1-yl or 3-cart>oxymethylpyrroildift-1-yl, or salts thereof. 

Background of the Invention 

20 In the last decade, intensive phannacologlcal research conceming T^minobutyric acid (hereinafter desig- 
nated GAB>^t a neurotransmitter In Ihe central nervous system, has taken place. 

Increased GABA'ergic activity is useful in the tneatment of anxiety, epilepsy and muscular and movement 
disorders. Furthermore, tiieae compounde can be used as sedatives. 

In U.S, patent specfflcation No. 4,383,999 (Smlthkllne Beckmann Corporatton) some derlvativea cfH^4r 
25 phenylbutan-3-yC)azaheterotydic carboxylk: acids which have, furthermore, inter alia, phenyl, 4-fluorophenyi, 
cydoh«^ or thienyi in the 4-posltk>n, are described. It is stated therein that tiio compounds are useful as inhibi- 
tors of GABA uptake. 

In US Patent Specification No. -4,514^14 (SmlthWine Beckman Corporation), there are described some 
more derivatives of N-{4-phenylbutan-3-yf)azaheterocydlc carboxylic acids, it te staled therein that the conv 
$0 pounds are useiui as inhibitore of GABA uptake. 

AccoitJing to J. PhaTm.Exp.Therap. , 228 (1984), 109 et sag., N;K4Adipheny|.3-butenyl)nipecotlc ac« 
(designated SlC&F8S97aA), N-{4.4-djphenyi-S-butenyl)guvaclne (designated SK&F 1C033QA), i^4,4-diphe- 
n^^utenyO-Nromoprdlne (designated SK&F 1G0561) and N;<4-phenyM-(2-thlsn>l)^utenyDnipecot!C 
add (designated SK&F 100604J) are active inhibitore of GABA uptake. 

55 

Detaaed practice of this invention 

It has now been found that novel compounds of the general fonnula 1 atated in Qaim lljetow exhibit GABA 

uptake frihiblfioiy properties and exert useful phamiacologlcal effects on the central nervoua syatem, Le,, a 
40 select enhancement of GABA actfvfty. Surprisingly, these effects are suparter to those of prevfously known 

compounds. Compounds of formula I may be used fortreatment of, for example, pain, anxiety, epilepsy, certain 

muscular and movement dlsordeia, other neuroioglcaJ disorders and as sedatives and hypnotics. 

Herein foranyl ia 2-furanyl or 3-furanyf, thienyi is 2-thienyj or a-thienyl, pyrWyl la 2wrldyl, 3ijyridyl or4- 

pyridyl and pynrolyi i82s)ynrolyl orS-pyrrolyl. Fuithermore, halogen Is, preferably, chtoro, bromo and fiuoro-The 
45 Jowar alkyi group contains less than 8 carbon atoms, preferably iesa ttian 5 carbon atoms, and some espedaOy 

preferred alkyi groups are methyl and ethyl Examples of preferred substftuente and are 3-mettiyIfhiBnyl, 

4-metivithienyi and N^nethylpyrrolyL 

Ccmipounds of formula I are, for example: 

N^4/4-dl9uran-2^qbut*S^ny!)nipecotic add, 
so r^4A<fi(h^-3^0but-^nyl}^ add, 

N-(4/4Kfl(lhlen*2-^l)but-3-enyl}nlpecotfc add, 

rf{4A<flChlon-3^1)but-3-enyf)nlpecotic add, 

INk<4-^hlorottiien-2-yi}^thien-2-yObut-^^^ add, 

[f<4,4-<li(pyrki-3-yObu1r3-eny1)nipecotic ackt, 
55 ist<4^(5^nethyipyTrol-2-yi)but-^^ add, 

rf<+^uran-2-yO-4Kttien-2-VObut-0-^ acW, 

N;<4-(furan-3^0-4-(thien-3^)but^ ackl, 

l^(4"0f^*ran-2-yl)-4^lhi6n-3-yl)bul-^ 
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N^4-<fijran-3^l)-4-(thIan-2-yl)but-^nyOnIpe^ add, 

j4<4*4-<n(ftiran-^-yl)but^nyl)gu>^^ 

N;(4/Wr(furari-^l)but*enyl)guva^ 

6 N;<4,4-<llChlen-^-yOtnjfr^nyi)guvacine, 
{^(4,4-dlft)yfid-4-yObut-^-enyOguvacina, 

10 H<4-0ijraiv3-yO'4-(lhle^^^ 

N;<4,4-dfChl8n-2^l)but-3-enyf>^h^ 
r+K4,4-diehien-3-yDbut^nyl)-H^ 

l^4^t]ratv2-yiHHthien^ 
^^4..Curan-3-yl)-4-(lhiBn-2-^^ 
f^4,4-dipHffiethylthleiv2-yl)but-3-«nyOgu^^ 
20 {f{4*4-d(3-methylthien-2-yl)bu^^ add, 
N-(4,4^{3HTOthylftian-2.yt)but^nyD-^^ 
N-(4-(3-n»thy1thlen-2-ylH-^ 

f^4K3Hnethylthien-2^0-^*Jen-2-yl))but.3-^^ add, 
rf^4-(3-methylthien-2-yIWlhlen-2-^)but^ 

^^4^wTOthy^pyf^)^2-y^HKlhte acid, 

N;{4-<5t4TiethyH)y^ 
^^^4><ii{^i^n8thyi-pyml^ 

5f<4,4-d(N;methyH)ynx)I-2-^ add, 
30 N-(4,4-dI^4^nethy^py^Dl-2■^0but^^ 

N;^4-(3-bron»-ttten-2-^HKthi8i>2^^^ add, 
and salts theraol 

Compounds of formula 1 may exist as geometilc and optical Isomers and an isomeis and mixtures thereof 
arelnduddd herein^ Isomere may be sepanEted by means of standard niethods such as chrw^ 
35 quesoriiracflonalarystal&aation. 

One embodiment of tiris Inventiba la non-toxic pharmaceutlcaay acceptable salts of conrtpounds of formufa 
L Indude those derived from horgsmlc or org^lc adds audi as hydrochloric, hydrobromlCi sulfUrfc, phos- 
phorlCi ac^ ladic maleic and phthaTic add. Furthennore, salts indude salts of the carboxyOc acid group, fa- 
example sodhjm, pctassRmi, calcium awl magnesium salts and salts with astrong base such astrirthytemine. 
40 Compounds of fom^ula ! may be prepared fay N-alkylafion of a compound of the general fOTnula II 

I+R** (11) 

wherein R** has the same meaning as the afaow R« wth the proviso that the carboxy group Is protected (for 
example, as an ester group), with a compound of the genera! fomiula ni 



whereoi and are as defined in Qalm 1, and X reprssenta halogen. This roactton may be carried out In 
an Inert solvent In the presence of an aUcaS nrtetal carbonate, for example, potassium carbonate, for example, 
at reflux temperature or lower temperature, fbr from about 8 to 24 hours. The advent may convenlenfly be an 
alcohol, acetone or N,hWlraemytfannamlde. Thereafter, compounds of fbmiula I may be prepared by hydrdysls 
5S of the resulting ester, fbr example by refluxing a mbdune of an aqueous sodium hydroxide sdution and an alcohd 
such as methand or elhand forfrom about 1 to 4 hours. 

Compounds of formula ill may be prepared by reading fte coiresponding dlsubsfiuted ketones of the gen- 



45 



(III) 



50 



eral formda V 
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R^-cor^ (V) 

wheiBfn R' and each as defined above, wfth a Grignard reagent J-e^ cydopropy! magnesium branWe, 
followed by ring opening and dehydration of the intermediate carblnd derivative t>y treatment with hydrogen 
bromide in acetic acid. 

5 Compounds of fomiula 1 are useful because they possess pharmacolOQical activity in man. in particular, 

the compounds of Ibrmula I are useM as Inhibitors of GABA uptake* 

For the above Indications, the dosage will vary depending on the compound of formuia I employed, on the 
mode of administration and on the therapy deairsd However^ In generai» safisfactory results are obtained with 
a dosage of from about 16 mg to about 2 g of compounds of fbmiuia I, conveniently given from 1 to 5 times 

ic daily, optionally In sustained release form. Usually, dosage fonns suitable^ 

about 25 mg to about 1 g of the compounds of fonrnda I admixed with a phannaceutical catrfer or diluent No 
toxto effects have been observed at tiiese teveis. 

The compounds of formula I may be administered in pharmaceuticaBy acceptable acid addfflon salt tbrni. 
Such add additidn salt fonms exhibit approodmatafy the same order of adivfty as the firee base tbnns. 

IS This ^ntion also relates to pharmaceutical compositions comprising a compound of tbrniula 1 or a phar- 
maceutically acceptable salt thereof and, usually, such compositions also contain a phaimaceutica] carrier or 
diluent The compositions of this Invention may be prspared by conventional techniques to appear In conven- 
tional forms, for example, capsules or tablets. 

The pharmaceutical carrier employed may be conventional sdid or llquU carriers. Examples of solid car- 

20 rfers are lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acada, magnesium stearate and steanc add. 
Examples of liquid caniers are syrup, peanut oil, dive on and water Sim Oariy, the carrier or diluent may Indude 
any time delay material well known to ttie art duch as glyceryl monostaarato or glyceryl d^tearata, ^one or 
mbod withawax. 

IS a sdId carrier for oral administration is used, the preparation can be tabletted, placed In a hard gelatin 
25 capsule in powder or pellet form orin the form of a troche or lozenge. The amount of sdid carrier will vary widely 
but usually, win be tirom about 25 mg to about 1 g. If a liquid carrier Is used, the preparatfon may appear In the 
form of a syrup, emulsion, soft gelatin capsule or sterile injectable liquid such as an aqueous or non-aqueous 
liquid suspension. 

The phannaceuticai compositions of tiiis invention can be made following the conventional techniques of 
30 the phannaceuticai industry involving mbdng, granulating and compressing or variously mixing and dlssdving 
the Ingredients as appropriate to gh^ the desired end product 

The route of administration may be any route which effectively transports the ^itive compound to the 
appropiiatB or desired place, such as orally or parenterally, the oral route being preferred. 
Any novel feature or comblnatbn of features described herein Is considered essential. 
ss The process for preparing compounds of formula i and preparations containing them is further illustrated 
in the fdlow^g examples, which, however are not to be construed as Himiting. The examples illustrate scMme 
preferred embodlmente. 

Example 1 

40 

a) To a suspension of 1.3 g of magnesium !n 20 ml of anhydrous tetrahydrofuran, 8^ g of cydopropyl 
bromide in 15 ml of anhydrous tetrahydrofuran was added under nitrogen. The reaction mbdure was kept under 
refluxfbr 1 hour and then cooled to ambient temperature. To the reaction mbdure, 5,4 g of dI(titIen-2-yi)ketone 
dissolved in 1 5 mi of anhydrous tetrahydrofiiren was added dropwlse. After refluxing IbrSO minutes, tiie reaction 

45 mbdure was chilled and 35 ml of a concentrated ammonium diloride solution was carefufly added. To the result- 
hg mbdure, 50 ml of waterwas added and the suspension was extracted twice wfth 50 ml of ether. The ether 
extracte were washed with vrater, dried and evapmted leaving 7.6 g of an oiL 

. The crude produd was dissdved In eo ml of acetic acid and a mbdure of 30 ml of acetic add and 1 5 ml of 
48% hydrobromlc add was added at 5^*0. The mbdure was stirred for 30 minutes and then poured Into 300 ml 
so of water. The resulting emulsion was extracted twice witti 100 ml of ether. The etiier extracte were washed witii 
watar, dried and evaporated leaving 8.5 g of an oil. 

From this oil, 5.2 g of 4,4-dI(!hlen-.2-yI)buM-eny( bromide having a boiling point (hereinafter b.p.) of 1 37'C 
(0.05 mm Hg) was obtained by firactlonal distlllation in vacuum. 

b) A suspension of 5.0 g of 4,4-di(ttiien-2-y!)but-3-Bnyi branide. 3.4 g of nipecotic add ethyl ester and 3.3 
58 g of potassium carix>nate In 150 ml of dry acetone was icept under reflux for 15 hours. The reaction mixture 

was evaporated and, after addition of 30 ml of water, the resulting sdution was extracted twice witii 50 ml of 
ethyl acetete. The ethyl acetate extracts were dried and evaporated leaving 7.3 g of an dL By cdumn 
chromatography on silica gel using methand as eluent, N;<4/Wi(thien-2-^)but-3^€nyl)nlpecoticadd ethyl ester 

4 
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was Isolated. 



io 



15 



30 



2S 



30 



35 



40 



45 



SO 



5^ g of this compound was dissolved in 1 00 ml of athanol and 200 nnl of an 8 N sodum hydroxidd solution 
was added. The mbdum was heated at refhix for 1 hour, cooled and acidlRed by adding 10% hydrochloric add. 
Tha resulting solution was evaporated and 100 mi of water was added to the residue. The rsailtino add sofuiion 
was extracted with ethyl acetate and the dried extract was evapocaled to gh^ N;^4,4-dl{thSe(v2*yi)buten-a- 
yf}n!pecotic acxd which after crystallizaiion from ethyl acetate had a melting point (hereinafter mp.) of 62 - G4°C 
(decomposition). 



A solution of 34 ml of rv-butylllthlum In 30 mi of anhydrous ether was coded to -65^ under nitrogen and 
5^ mi of 3'*t3romothlophenlTi 1 0 mi anhydrous ether was added ctopwiaa over a period of 10 min. The readkm 
rrOxture wasstinrBd at -^C fori hour and Z7 ml of ethyf 4-bromo^utyrate In 10 ml of anhydrous ether was 
added slowly. Tha reaction was stinned for4 hours whOe the temperature raised to-20*^ 20 ml watar was added 
and the mbcture was stirred for 5 minutes after which the aqueous layer was removed. The ether layer was 
washed with 20 ml of water and Qie combined aqueous phases were extracted with 50 mi of ether. The com- 
bined cffganic phases wm dried over anhyctous sodium sulfate which after evapcratton yielded 9 g of 1-bro- 
mo-4,4-dK3HTie^th{en'2*^but-3^R as an oL This compound was without further puifflcadon used for 
couptog with ethyl nipecolatafenowsigthe procedure according to b) In Example 1 whereby tH^^K3-methyl- 
thleiv2-y0bt^p3-en}nip6cotfc ac2d hydrochloride was obtained. 
R,a0.38(MeOH;8nicagel) 

ExamptesS^Q 

The compounds of Ibrmula f stated In table 1, below, were prepared analogously to fits method described 
In Example 1 (method A) and Example 2 (method B). 



Example 2 
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ExampfalO 

Preparation cf Capsules, 



Ingredients Mq per Capsule 

{ 4 , 4 -di ( thien-a-y 1 ) but-3-enyl ) nipecotic acid 12 5 

Magnesium stearate 2 
Lactose 200 



The abcva Ingredients are thototighly mixed and placed Into hard gela^n capsules. Such capsules are 
15 admlniatared orally to subjects in need of treatment from 1-5 times daOy to enhance GABA'ergfc activl^ In 
the cantial nervous system. 

Example 11 

so 



Preparation of Tablets. 


Ingredients 


Mq per Tablet 


( 4 , 4'-di ( thien--2 -y I ) but-3-eny 1 ) nipecotic acid 


200 


Corn starch 


46 


Polyvinyl pyrrolidone 


-12 


Magnesiiim stearate 


. 1 



30 

The compound Is thorough!/ mixed with two thirds of the com starch and granulated. The gramdes obtained 
are dried, mixed with the remaining ingredients and compressed Into tablets. 

The c^sules or tablets thus prepetfed are attolnistered orally. Similarfy • other conqxnjnds of fbmnula I can 
35 be used. 

Phamrtacotoglcal test 

GABA-uptaice was measured essentially as described by Fjailand (Acta Phaimacd. teodcoL (1978), ^ 
40 73-76) using 25 mM of 3H-GABA as substrata. The results obtained appears firom the foUowdng table. 

Compound 

SKP 100330 A 

45 

N- ( 4 , 4-di { 3-mfithy lthien-2-yl ) buten-3-yl > - 
nipecotic acid, HCl 

{ 4- ( thien-2-yl ) -4 - < 3-methylthiea^2-y 1 ) - 
^ buten-3-yl}-S*homoproline, HCl 

(4 /4-di ( N-methylpyrrol-2-yl )buten*3-yl) 
nipecotic acid, HCl 
55 N-( 4-{ thien-2-yl ) -4- ( 3-methylthien-2-yl) - 
buten-3*yl) nipecotic acid, HCl 



ICgg (nM) 
380 

90 

70 

60 

110 



7 



EP 0 236 342 B1 

The obtained valuos are maans from 2 separate experiments using 3-5 dfffenent concentrations of last 
compound. 

5 Claims 

1, 1-Amlnobut-3-en derivatives of fomuda 1 

R^--C=CH-CH2-CH2-R^ ( I ) 

I2 



IS wherein and ars the same or drfTerent and each represents furanyi, thienyf, pyridyt or pyrroty! each of 
which may be substituted one, two or three times by halogen or lower all^e which contains less than 8 carbon 
atoms, and represents 3-carfa«OTlperidin-1-yI, 3-carbo)^1 A5,6-tetrahydrDpyrid-1-y! orS-carboxymethyl- 
pynx)ildln-1-yl, or salts thereof. 

2. Derivatives according to dalm 1, characterized In that the subetituents are chloro orm^hyL 

20 3. Derivatives according to claim 1 or 2, wherein R* and each Is thienyl option^y substituted by lower 
a»9(. 

4. Phamiaceutlcal compositions containing a compound of Ibnnuia ] stated In any me of the preceding 
clafms. 

5. Compositions according to daim 4, characterized In that they contain from about 25 mg to about 1 g 
25 of the confound. 

6. A process for preparing compounds of fbrmula 1 stated In claim 1 or a salt thereof, characterized In hyd- 
rolysing a compound of the genera! Ibrmula IV 



30 



R-'^-C=CH-CH2-CH2R ' ^ 



(IV) 



wherein R1 and each are as defined above and R« has the same meaning as the above R« with the proviso 
that the carboxy group Is protected, and, if desired, convertings conpound of formula I into a salt thereof or 
converling a sdt into a compound of formula I. 

40 

PatentansprQche 



1. 1-Antinobut-3-en-Oerivate der Fomiel I 

In der Pf und R* Identisch oder verschieden slnd und Jewells Furanyl, TWenyl, Pyridyi oder Pyirolyl dareteDen, 
von denen Jedes eiiv.zwel-, oder dreimal mit Halogen odernlederem Alky!, das wenlger als 8 Kohlenatoffatome 
enthilt, subslilutert seln kann, und B? 3-Carfaaxypplperidin-l-yl, 3-Carboxy-l A5,6-tetraftydropyrid-1-i^ oder 3- 
Cart}oxymethylpynpondln-1-yt darsteilt, oder Saize dersdben. 

2. Derivalo nach Anapmch 1, dadurch gekennzelchn^ dalS die SubstlbLienten Chlcr Oder Methyl slnd. 

3. Deiivate nach Anspnich 1 oder2« dadurch gakennzeichnet, das R'' und R^JeweBs Thienyl sind, fakultativ 
substitulert mit niederem Alkyl. 

4. Pharmazeutische Zusammensetzungen, die eine Verbindung der Formeri, wie m einem dervorange- 
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25 



henden AnsprQche angegeben. enthalten. 

5. Ztisammenaetzung nach Anspruch 4, dadurch gekonnzeichnet, da& sSe von etwa 25 mg bis etwa 1 g 
der Verfoindung enthaltsn. 

6. Verfohran zur Heralellung von Verbindungen der Fbrmel U wie [n Anspiuch 1 angegeben, od^r eines 
SaizBS devsetben, dat&irch gekennzeichnet, dap eine Verbincking derailgemeinen Fonnel IV 



R^-OCH-CHj-CHjH*^ 



In der und Jewells so wie oben dsftniert sind und R^ dfaaelbe Bedautung wie obiges hat dem 
Vorbehalt dafi die Carboxygruppe gaschutzt lat, hydrollslart wird und, ftOls gewunacht eine Varbuidung der 
15 Fbmiel I in eln SaSz dersefben iSberfDhft oder ein Salz In eine Verbindung der Formel I uberfDhrtwiri 



Rsvendlcatlons 

20 1. Ddriv^ de l^amlno-^butdna de formule 1 



R^^CXa-CHa-CHj-R^ (I) 



r2 



dans !aqiiella Rt et R? aont Identiquas ou dlffSrents at repr^ntant diacun un groupe furanyfe, thl&iyfe, pyrt- 
30 dyle ou pyrrotyle pouvant dtra chacun substitud une, deux ou trola fola par un atoma d'haiogdne ou un groupe 
alkyle ln«rieur qui contient molns de 8 atonies de cartxme. et reprdsenta un groupe 3-cafbaxy-1-pip6rkfr 
nyle, 3H»baxy^1 A5,6-t6trahydn)-1-pyridyle ou 3-carboxymdthyl-1-pyrrondinyle, ou leurs aeia. 

2. D^rivds seSon la revendicatfon 1 , caractiSrla^ en oe <;ue lea subst&uants aont das alomea de chlora ou 
das groupea m^tbyte. 

3S 3. Mrivds selon la iwandicatSon 1 ou 2, dans lesquela R^ et rapr^sentent chacun un groupe thldnyfa 
dvanfuellement substllu^ par un groupe alM^ infdrieur. 

4. Con^ositiona pharmaceuilquea contenant un composd de fbnmule I selon Pune quelconque des rsvm- 
dcationa prdcMentsa. 

5. Composifiona selai la revendicaflon 4, caracttrfs6es an ca qu'eflea contiennent rfenvSron 25 mg d envh 
40 ron 1 g de compost 

6. Procddd de prtparatfon de compos6s de fbrmute I selon la ravendlcaeon 1 ou d"un ael de caux-d, carao- 
par rhydmlyse d'un composS de formuie gdn^rale IV 

45 R^-0-C»-CB2-CH2-R'2 (IV) 

r2 

so dans laquetle R^ et aont tela que difinia d-dessus ot a la mftma signification qua cWessus avec la 
condftion que le groupe cartxsxyle est prot6g6 et. si on le souhaHe, ta converaion d'un ccmiposd de fomnjle I 
en I'un de sea aels ou la conversion d'un ael en un composS de fbnmuie L 



ss 
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